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Analysis 

During  this  period  the  film  record  of  flight  teats  performed  on 
April  23 , 1953  on  Model  3°9A  vaa  read  and  analysed.  All  possible  data  was 
gathered  and  tabulated  frcaa  the  film  record,  including  take-off  velocities, 
rate  of  oils Jt,  distance  to  climb  over  a 50  foot  obstacle,  time  to  climb, 
landing  approach  velocities,  descent  velocities,  contact  velocities,  time 
to  descend  over  a 50  foot  obstacle,  and  dirtencea  to  land  over  a 50  foot 
obstacle.  Take-off  and  landing  distances  vere  then  corrected  to  sea  level, 
zero  wind,  and  2200  lbs.  gross  weight. 

The  distances  obtained  vere  averaged  and  are  being  compared  to  calculated 
take-off  and  landing  distances  for  purpose  of  establishing  correction  factors 
which  can  then  be  used  In  refining  earlier  calculations  of  take-off  and  landing 
distances  for  Model  319A. 

The  corrected  data  shows  that  take-off  performance  over  a 50  foot  obstacle 
was  improved  by  31$  with  the  use  of  BLC,  while  only  T%  improvement  in  lapsing 
performance  oc cured.  This  was  due  to  the  fact  that  vith  system  on  end  propeller 
Idling  the  elevator  power  was  insufficient  to  obtain  a three  point  attitude. 

The  data  and  results  of  take-off  and  landing  performance  are  now  in  the 
process  of  assembling  into  a formal  report  form.  Two  reports  will  be  issued: 
the  observed  data  and  analysis  of  performance. 

Design  and  Drafting 

A layout  has  been  started  shoving  the  installation  of  the  ethylene  oxide 
Jet  pump  in  the  Model  309B. 
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Shop 

The  309A  bu  now  been  disassembled.  The  wings,  battery  box  and  other 
components  of  the  aircraft  will  be  placed  In  storage  until  they  are  needed. 

The  aft  fan  In  the  right  wing  has  been  removed.  This  will  be  used  as 
a pump  for  a mock-up  of  the  Model  31 9 A suction  duct. 

Construction  of  the  firewall  for  the  Model  309C  aad  brackets  and  fittings 
required  for  the  installation  of  the  hydrogen  peroxide  Jet  pump  are  in  progress. 

With  the  exception  of  the  installation  of  fire  thermocouples  the  left 
wing  of  the  Model  309C  ia  complete . 

On  the  right  wing  12  pitot  static  tubes  reaain  to  be  Installed. 

Following  the  receipt  of  the  fusping  system  from  Reaction  Motors 

Inc.  the  airplane  will  be  reassembled.  Engineers  and  technicians  frost  Reaction 
Motors  Inc.  are  scheduled  to  arrive  on  or  about  June  15. 

On  May  6,  1953  Earl  G.  Blosaer  visited  Wyandotte  Chemical  Company  to 
diaeuBB  Jet  pump  Installation  problems. 
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Status  of  Purchas<&&  Farts 

Some  difficulty  baa  been  experienced  in  tba  procurement  of  purchased 
parts.  It  is  felt  that  apparent  reluctance  sad  delay  exhibited  by  outside 
organisations  is  largely  explained  by  the  following  factors: 

1.  The  project  requires  the  design  and  construction  of  special 
equipment,  such  as  axial  fan,  for  instance,  which  is  net  in 
production. 

2.  The  universal  shortage  of  engineering  personnel  to  do  the 
design  work. 

3.  Reluctance  of  sub -contractors  to  divert  the  available  personnel 

to  work  on  components  that  have  no  lmedlate  production  possibilities. 

4.  Relatively  snail  amount  of  money  involved  in  each  case. 

The  following  lists  individual  purchases  and  the  current  status  of 

each: 

Axial  Fans 

Design  cad  delivery  is  being  undertaken  by  Jcy  Manufacturing  Company 
of  New  Philadelphia,  Ohio.  Detailea  engineering  drawings  are  expected  to 
arrive  by  mid-June  for  approval.  Date  of  delivery  bus  'iea  *stisated  by  Joy 
Manufacturing  Company  to  be  IS  to  20  weeks  following  final  approval.  Steps 
are  currently  being  taken  by  Cessna  to  reduce  this  time  period. 

Hydraulic  Pump  and  Motors 

First  flights  of  the  Modal  319A  will  be  conducted  with  boundary  layer 
control  power  provided  by  a hydraulic  system.  Vicker's  Inc.,  of  Detroit, 
Michigan,  has  proposed  to  design  this  system  end  supply  all  parts  except 
hydraulic  lines.  The  only  engineering  details  as  yet  received  include  pvrap 
and  motor  part  numbers  which  were  required  by  both  the  fan  and  engine  manu- 
facturers. Delivery  from  Vicker's  is  expected  by  earl>  July. 
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Engine 

Modification  to  the  engine  required  for  installation  of  the  hydraulic 
pump  is  being  performed  by  Continental  Motors,  Corp . , Muekcgon,  Michigan. 

In  addition  to  these  change*  they  are  supplying  the  basic  engine,  and  de- 
livery date  has  been  set  a*  on  or  before,  July  15,  1953* 

Propeller 

Arrangement*  are  currently  being  discussed  vith  the  Hartnell  Propeller 
Company  of  Pi  qua,  Ohio,  for  the  supply  of  a constant  speed  propeller  and  spinner 
vita  special  provisions  for  the  lov  and  high  pitch  stops*.  Delivery  can  he  aads 
vi thin  one  week  after  issuance  of  a formal  purchase  order. 

Miscellaneous 

Other  negotiations  are  presently  being  made  for  supply  of  equipment 
required  for  bench  tests  of  dlectrieal,  pneumatic,  and  solid  propellant 
boundary  layer  control  systems.  Organisation*  contacted  are  as  follows: 

General  Electric  Co. 

Aircraft  Gas  Turbine  Dept. 

Vest  Lynn,  Mass. 

(Solid  Propellant) 

Valter  Kiddc  and  Co.,  Inc. 

Belleville.  H.J. 

(Pneumatic ) 

Electric  Specialty  Co. 

Stamford,  Ohio 

(Electrical) 

Jack  nod  Hein tr , Inc. 

Cleveland,  Ohio 

(Electrical) 

Analysis 

Computed  take-off  and  landing  performance  has  been  completed  and  the 
data  compared  to  performance  of  Cessna  Model  305A  (L-19A).  The  results  of 
this  comparison  are  shewn  by  Figures  3 and 
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Further  attempts  to  obtain  correction  factors  from  a comparison  of 

Model  309A  flight  teat  and  calculated  take-off  distances  have  been  under- 
taken. However,  these  factors,  when  applied  to  calculated  distances  for 
Models  319A  end  L-19,  fail  to  yield  satisfactory  results.  It  is  felt  that 
large  differences  which  exist  between  thrust  and  drag  relationships  of  the 
different  airplanes  largely  accounts  for  this  result.  It  can  he  stated 
reasonably  that  absolute  distances  will  all  be  smile r than  calculated. 

A thorough  analytical  investigation  of  the  319A  stability  and  control 
characteristics  with  and  without  boundary  lryer  control  has  been  started. 

It  is  expected  that  these  computations  will  yield  limitations  to  center 
of  gravity  position,  optimum  horizontal  stabilizer  incidence,  and  elevator 
deflection  and  area  required  for  a three  point  landing. 

Design 

The  following  drawings  have  been  ccnspleted: 

12319-6  Wing  Structure  Assembly 

12319-15  Fuel  Tank  Installation 

12319-17  Mock-Up  of  the  Suction  Duct 

The  mock-up  of  the  suction  duct  which  will  be  bench  tested  utilizing  the 
fan  and  the  generator  dismantled  from  the  Model  309A  is  being  made. 

Further  prints  of  12319-6,  wing  structure  assembly,  have  been  released 
to  shop.  Templates  from  12319-13 > wing  loft,  have  been  made.  Further  de- 
velopment of  internal  ducting  on  this  loft  will  continue  with  completion  of 
aerodynamic  design. 

Drawing  12319-13  engine  installation,  has  been  completed.  Prints  have 
been  released  to  the  shop. 
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Drawing  12319-15,  fuel  tank  Installation,  has  been  started.  The  drawing 
will  include  the  tank,  installation  and.  a scheoatic  arrangement  of  the  engine 
fuel  system. 

Drawing  12319-7,  cabin  modification,  which  will  incorporate  the  new  rear 
spar  carry-through,  window  modifications,  and  a new  wing  fairing  has  been  started. 
Shop 

Plaster  mold  for  the  construction  of  the  right  wing  tip  hoe  been  made. 

All  ports  required  for  the  construction  of  the  wing  spars  have  been  formed  and 
one  spar  is  completed.  Form  blocks  for  the  wing  ribs  are  being  nade. 

Flight  Tests 

In  order  to  work  out  any  cooling  problems  that  nay  arise  when  the 
0-4?0 -A  engine  is  Installed  in  an  L-19.  it  is  planned  to  install  a standard 
0-li70-A  engine  in  an  L-19  (per  12319-13)  bo  solve  these  problems  as  soon  ns 
possible.  The  action  of  governor  on  constant  speed  Hartxell  propeller,  es- 
pecially at  low  plt«H  stops,  also,  will  be  observed. 

Trips 

Visits  were  made  to  Continental  Motors  Corp.  and  Vicker’s  Inc.,  to 
arrange  for  delivery  of  the  319A  engine  Modified  to  operate  the  hydraulic 
BLC  system  and  to  discuss  selection  of  specific  hydraulic  Motors. 

The  discussions  with  personnel  of  each  eewpany  are  smsnarlxed  as 
follows : • 

Continental  Motors  Corp.  The  Continental  engine  Model  0-k70-A 
was  selected  for  the  following  reasons! 
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a.  Overall  engine  length  is  shorter  than  the  L-19  engine  allowing 
space  within  the  cowling  for  Installation  of  the  byttraulic  pomp. 

Use  of  any  other  engine  (of  comparable  horsepower)  with  the 
hydraulic  pump  installed  would  require  expensive  cowling  redesign. 

b.  The  engine  and  accessories  are  25  lbs.  lighter  than  the  engine 

presently  installed  in  the  production  L-19 • (neglecting  oycLranlic 

puap  and  its  provisions) . 

c.  The  standard  L-19  engine  (Continental  Model  0-h70-ll ) would  re- 
quire additional  modification  to  provide  for  a constant  speed 

propeller. 

Modifications  to  the  0-470-A  engine  include: 

a.  Mounting  and  adapter  for  Viewer's  hydraulic  puap  (PV3915-30). 

b.  Needle  bearing  in  place  tf  "bronze  bushing  on  caashaft  drive. 

c.  Wider  faced  gears  on  both  crankshaft  and  can  drive. 

d.  Torsional  damping  device  on  puap  adapter  to  insure  constant 
hydraulic  power  output. 

e.  2kv  - 15a  generator  and  either  a 12  or  2k  volt  starter. 

f.  Pressure  carburetor  and  fuel  pump  (standard  L-19  provisions) . 

Delivery  of  the  engine  ready  for  installation  can  "be  expected  "by  the  middle 
of  -July. 

Victor*  s Incorporated  - Previous  discussions  concerning  the 
motors  had  indicated  the  possible  use  of  Victor's  Model  No.  3906-30  operating 
at  12,000  KFM.  It  now  appears  that  provision  of  satisfactory  units  of  this 
type  cannot  be  made  within  the  required  time  limits.  The  Victor’ a people 
new  receramend  a 3909-1?  motor  which  will  deliver  8.5  HP  at  6,000  RPM.  The 
size  of  this  motor  exceeds  the  apace  limitations  imposed  by  the  5 inch  diameter 
fan  hub,  which  required  that  the  motor  be  mounted  outside  of  the  housing,  driving 
the  fan  shaft  by  means  cf  a set  of  beveled  sears . 

Viator's  will  proceed  to  provide  a circuit  diagram  specifing  the  ccmponeut 
parts  and  include  a cost  estimate.  They  will  provide  all  parts  of  the  system 
from  pump  to  motors  with  the  exception  cf  quadrant  controls  and  the  hydraulic 
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line*.  Delivery  date  will  be  aiJuroxlrmtely  July  15,  1953.  In  addition  they 
recommend  that  a Victor's  representative  be  sent  to  Wiebita  to  install  the 
system  and  eoadnot  initial  operating  teats. 
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